How can healthcare access for Chinese migrants be improved? Migrant workers face two types of healthcare-access exclusion in the workplace: one is financial (because of their income) and the other is social (because of the lack of social networks in the city). We use 2006 data from a survey of rural migrant workers conducted in five of the most economically-advanced cities. The empirical findings support the hypothesis of a return to the hometown for migrant workers with poor health. Apart from residency permits and income, the social integration of migrant workers is also found to be a decisive factor in healthcare access.
Introduction
The growth in Gross Domestic Product (GDP) has been accompanied by an expansion in healthcare expenditure. From under 3 percent of GDP in 1980, this grew to 5.3 percent in
2000,
2 increasing even more rapidly in urban than in rural areas. As the percentage of migrants in cities increases, their access to education and healthcare has become an increasingly central issue in China. Who has healthcare coverage? This paper proposes some answers by focusing on rural-urban migrant workers with formal jobs and in regular situations.
On top of their existing 103 million urban migrants, Chinese cities continue to experience a steady migration inflow. In terms of health, one consequence is a falling proportion of the rural population living in extreme poverty, and improvements in the level of nutrition. Life expectancy at birth in 2010 was 74.51 years, 3 which is eight years higher than the world average. As the disastrous famine in the late 1950s resulted in high mortality, the current life expectancy figure represents an enormous improvement within China. Other health indicators such as the infant mortality rate, the under-five mortality rate, and the maternal mortality rate have also registered improvements. 4 However, this expansion of healthcare is for the most part unequally distributed.
Economic reforms have had positive effects on GDP and the level of nutrition, but have led to the collapse of the public healthcare network and universal access to basic healthcare. The result is an increase in healthcare inequality. The World Health Organization (WHO) periodically ranks countries according to the inequality of their healthcare systems, in particular their healthcare insurance system. According to the last WHO country classification, the Chinese health sector ranked close to the bottom in terms of the fairness of financial contributions.
To help understand this deterioration, we here present a brief description of the healthcare-insurance system before the economic reforms and its subsequent evolution. In China, before the economic reforms, the healthcare-insurance system was not homogeneous.
In urban areas, it depended on large state-owned enterprises (SOE) that took care of workers' medical needs; healthcare in rural areas was determined locally. However, out-of-pocket expenses were close to zero, whatever the healthcare setup.
In urban areas, the dismantling of the large state-owned enterprises (SOE) led to healthcare supplied by smaller-size units. These units quickly ran into difficulties financing their own social insurance. There are two main reasons for this: first, they were smaller than before, so the insurance pool was based on a smaller number of individuals; second, they were responsible for making a profit (with no intervention from the state), but part of that profit was used for social insurance. Facing the risk of collapse in the economic framework, the government was forced to react. It introduced a kind of social insurance with far lower coverage than before. In rural areas, farmers were themselves made responsible for social insurance through a pooling system at the village level. The rapid privatisation of farming was therefore disconnected from the financial burden of social insurance for rural inhabitants.
Farms were not obliged to use part of their profits for social insurance, and there was therefore no risk of collapse for the agricultural sector. As such, the government did not have to step in to provide an insurance system for the rural population as it did for the urban population. The result was a degradation and sometimes complete disappearance of the healthcare-insurance system in rural areas.
There is by now a large body of literature addressing the question of health inequality around the world. 5 Various methods of analysis have been developed, some making use of advances in the literature on income distribution and taxation. Works have focused on individual countries as well as on comparing many different countries. 6 In the case of China, however, there is very little literature. Bloom and Gu (1997) In this paper, we highlight migrants' healthcare exclusion due to both income and their lack of integration in the city. The household registration system (hukou) is interwoven with distribution of services and job opportunities. Most peasants who enter cities are not granted urban citizenship and are treated as "outsiders" to the urban society. The hukou system in fact also has consequences on the income effect. Hukou increases costs significantly, and represents a cost barrier to access equivalent to income loss. We shed light on the importance of both material and social capital, or life conditions, for migrant workers in providing greater access to healthcare. Above all, we provide new evidence on the decisive role of social networks on migrants' healthcare access. Two pieces of work in sociology used qualitative methods to underline the effect of health on the decision to return home. 10 Our empirical findings support the hypothesis of the return home for migrants with health problems. We are the first to highlight this pattern of exclusion using an empirical strategy and to emphasise the importance of social networks, the residence registration system, and the support of family and relatives as a factor in the outcome of treatment in compelling migrants to leave the city.
In Section 2, we present the Chinese context. The description of the data and some preliminary statistics on migrants and healthcare are given Section 3. The econometric model is presented in Section 4. In sections 5 and 6, we present the first econometric results and explore migrants' healthcare access depending on their health status. Section 7 concludes the paper.
The Chinese context
China's economic reforms have produced remarkable growth in GDP. This growth has been particularly concentrated in certain areas, mainly the major cities in the eastern and southeastern regions, leading to massive internal migration.
Since the late 1970s, the economic take-off in some urban centres has created a huge demand for labour in these areas and triggered a wave of migration. The general GDP growth across the country led to rising labour demand at the local level in most areas, but much less 10 Nansheng Bai and Yupeng He, "Huiliu haishi waichu -Anhui Sichuan ersheng nongcun waichu laodongli huiliu yanjiu" (Return or emigrate? A study on rural return migration in Anhui and Sichuan provinces), Shehuixue yanjiu, vol. 3, 2002, pp. 64-78 ; Z. Q. Zhang, Y. Zhou, S. X. Lu and Y. H. Chen, "Return migration of rural labourer from Western China: Causes and strategies, " Stat Res, 24, 2007, pp. 9-15 (in Chinese) .
so than in these industrial centres. 11 The forecast is that by 2020 more than 50 percent of China's total population will live in towns and cities. This implies that in coming years about three hundred million farmers will leave the rural areas. This will be the largest migration mankind has ever experienced.
This internal migration raises a number of issues. One core issue in China is the conflict between the greater welfare associated with economic reforms and the deterioration of healthcare insurance. While economic reforms have had positive effects on GDP and the level of nutrition, they have also led to the collapse of both the public healthcare network and universal access to basic healthcare. The result has been an increase in healthcare inequality.
There is another element that may also play a role in determining migrants' healthcare access and healthcare expenditure. In Chinese hospitals, family and relatives play a crucial role in the treatment and recovery process. Healthcare providers furnish only minimal accommodation and catering. When someone is in hospital, relatives must be present to support the patient through meals and help with their treatment. The presence of relatives also affects the way in which hospital staff treat the patient. The presence of family and relatives in the city can therefore also be a key component of healthcare access in the city. percent of them are satisfied with their life in the city, and that 68 percent are convinced that the city will not accept their integration.
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The healthcare system is organised such that hospitals capable of treating serious health conditions are found only in larger cities. For very severe health conditions, migrants can obtain some help from the local government in their place of work or from their employing firms. Migrants may thus prefer to stay in the city in order to obtain adequate healthcare. In this paper, we will therefore distinguish acute health problems from other types of disease or injury.
Migrants in five big cities
The survey on five cities 
Health status
Health in this survey is measured by questions on whether health reduces the capacity to work. This seems apt, as Chinese migrants often ignore health problems unless they affect their capacity to work. These questions were designed by Fan Ming ( Table 3 .
< Insert Table 3 >   Table 4 displays migrants' health conditions. Globally, the population should be in good health, as young urban migrants are there to supply labour. In this survey, Wuhan is the city where migrants have the worst health, and Shanghai the city where migrants are in the best health, independent of the index that is analysed.
< Insert Table 4 >

Healthcare use
In this paper, we have two sources of information on healthcare expenditure: healthcare expenditures in the last month and average healthcare expenditures per year. These come from information declared by the migrant herself. Healthcare expenditures over the last month are commonly used as an index of healthcare access. Here, however, the percentage of individuals with a positive value is very low, and the results using this variable are open to discussion. 15 The second source of information has a number of advantages: the share of individuals declaring such healthcare expenditures is significant, and expenditure over a year is a more general measure of healthcare access.
The health indices listed in Table 3 measure health conditions that limit the capacity to work. Therefore, a priori, all those who answered "Yes" to at least one of the questions should go to visit a doctor. 16 Table 5 shows that only few of them actually do so. In the data, 61 percent of individuals declare a positive average healthcare expenditure figure during the year in question. Dalian is the city where migrants have the least healthcare use.
< Insert Table 5 >
Health insurance
Migrants have to claim for insurance reimbursement in the location where they are enrolled.
Here, health insurance refers to subscribing to health insurance in the city of employment.
This insurance is mainly subscribed to by the firm. The term "health insurance" excludes NCMS insurance, to which migrants subscribe in their hometown. Shenzhen insured individuals have less healthcare use than others. Therefore, the effect of insurance does not seem to be unambiguous.
As noted above, there is no national-level health insurance system for migrant workers in China. Provincial governments and some city governments have their own policies regarding migrant health insurance. The five cities in our survey have their own health insurance systems according to local institutions. Specifically, Dalian and Shanghai provide health insurance for migrant workers, with a scheme different from the regular insurance systems for workers with urban hukou. In Shanghai, the government has a comprehensive social insurance system for migrant workers, including three types of insurance: health insurance, pensions, and work-related injury insurance. At the time of this survey, Shenzhen was in the process of setting up a health insurance system for migrant workers. Wuhan and
Chongqing are different from the other three cities in having no health insurance system for migrant workers. However, migrant workers in these two cities, as well as in the three others, have the option of joining the health insurance system for city workers. There are two main benefits for migrant workers in subscribing to a migrant health insurance system rather than to a regular health insurance system. First, the fee for the city worker insurance system is higher than that for migrant health insurance; migrant workers, who earn less than city workers (on average) cannot necessarily afford the higher fee. Second, if a migrant worker participates in the city worker insurance scheme, she cannot then transfer her insurance benefits to other cities (or areas). However, we know that one of the key characteristics of Chinese migrant workers is that they frequently move. Migrants often retain links with their hometown through children, land rights, and so on. If they participate in one city's insurance scheme, they cannot subsequently transfer their insurance benefits to another location.
Rural-to-urban migrants: Sample selection
Estimation issues
Who uses healthcare? We would like to measure healthcare access itself, i.e. the possibility of a migrant obtaining access to any form of healthcare. As we are not able to obtain a direct measure of healthcare access, we set up a proxy using the presence of healthcare expenditures during the year. When any healthcare expenditure is observed, we consider the migrant to have access to healthcare. HCA is a binary variable indicating whether the migrant has access to health care, i.e. had positive healthcare expenditure. We then identify the determinants of migrants' health consumption by using a probit model. Since we can see from the preliminary statistics that the city has an effect on healthcare use, we also control the model for the city characteristic effects. 17 Table 6 displays descriptive statistics for all the independent variables used in the estimations.
< Insert If unmeasured variables that affect the outcome are also correlated with the migrant's participation in health insurance (e.g. unobserved migrant characteristics), the results of the probit estimation are likely to be inconsistent. To ensure consistent estimates, we employ instrumental variable (IV) estimation by using instruments that are uncorrelated with unobserved individual characteristics but correlated with health insurance. The firm-size index is a good candidate as an instrument. Indeed, the migrant's participation in a health insurance program will depend on the firm's subscription to health insurance and other such characteristics of the firm. Controlling for industry (manufacturing, construction, or services), the size of the firm is plausibly uncorrelated with unobserved individual characteristics.
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First empirical results
In the following, we do not take hukou into account in the model, as all of the migrants in this survey are in the same situation: they do not have permanent hukou to work in the urban area.
We show the results using the health index as defined by Fan (Health1). The health-status index is recoded into four groups: Very good health; Good/Fair health; Bad health and Very bad health. However, the results are qualitatively similar when we consider instead a vector of dummy variables for questions about health (as listed in Table 3 ). Table 7 displays the results from the econometric model. We find that migrant remittances increase healthcare use. This causality is surprising. Poor health induces higher medical expenditure and so less remittance. Indeed, migrants' remittances reduce their net income. We might then expect a negative effect on healthcare use due to lower income.
< Insert Table 7 >
Healthcare insurance has no positive and significant effect on healthcare use.
Controlling only for demographic variables and the level of health, we find no effect of insurance on healthcare use, and when we control for income and migrants' remittances (Table 7 , Column 5), we even obtain a negative significant effect. At first sight, this is worrying. The aim of healthcare insurance is to improve healthcare use.
In Section 2, we explained the possibility of selection bias in the data due to inter alia legislative aspects (the hukou and its consequences). To test for selection bias is to test for migrant healthcare exclusion. However, having insurance does not mean being well covered.
The level of coverage may differ according to the type of healthcare and the gravity of the illness. In China, the level of coverage is often low. Hence, as long as migrants consider their health condition as not being an issue for doing their job, they may ignore it. As the degree of gravity worsens, they react, which does not necessarily mean visiting a doctor in the location where they work; they can instead return to their hometown. They do so partly because in their hometown they benefit from family support, and partly also because they may benefit from health insurance there. Recall that public-insurance benefits can only be claimed in the locations where migrants are registered. Migrants are excluded from the health system program set up for urban citizens with the "right" hukou in their city of employment.
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Because our survey is conducted in the workplace, these migrants will therefore not have been interviewed.
While migrants may prefer to return to their hometown for more severe health conditions, there is another factor that may prevent migrants with poor health from leaving the cities. As described above, the Chinese health system is organised in such a way that hospital quality varies with the degree of urbanisation, with cities offering better quality healthcare. Given a certain degree of severity in a health condition, 21 staying in the city may be a better option for migrants, as it gives them access to an adequate quality of healthcare.
Moreover, the level of co-payment is not so low for more severe health conditions, as municipalities or firms where the migrants work may provide financial subsidies in this situation, regardless of hukou.
We therefore propose two models dependant on the gravity of the health condition. As health indices do not capture lower degrees of severity, one model (Model A) considers migrants with health conditions that do not require high-quality healthcare, i.e. health conditions that do not require visiting a city hospital; the second model (Model B) considers migrants with more acute health conditions. 22 We have no variable in hand to identify migrants who may eventually leave the city to deal with health problems. However, we know that there is potentially some subset of the population that is not present in our data due to incidental attrition. Comparing the results for migrants with different degrees of health problems allows us to examine the presence of selection bias.
Healthcare use: A behaviour that depends on health status
We present the results according to Fan's index. 23 However, we may still have variations in health within a given level of this health index. We thus control for internal variations in health via the vector of the six variables for each of the six health questions in both Models A and B. However, the results are not sensitive to the inclusion of the vector in the regressions.
Moreover, in this survey, health insurance subscription is decided by the firm. The results could therefore be affected by the non-exogeneity of the effect of health insurance on healthcare use. As explained above, we resolve this issue with instrumental-variable estimation. The results of such estimation are displayed in Column 6 of each Table. What about the potential non-exogeneous effect of NCMS insurance on healthcare use in the city? In China, the system of insurance is associated with one location. Migrants cannot 21 When the degree of gravity is severe. 22 We examined different thresholds to define Models A and B. We used the third quartile and the ninth decile of the Health1 variable; these produce very similar results. The results presented here pertain to the third quartile. 23 We have also considered the unweighted index, which does not change the results.
transfer insurance benefits to another location. Because the NCMS is associated with the hometown, NCMS subscription may have an effect on the decision to return to the hometown, but is not a substitute for the city insurance system. Because we focus on the city of employment (the place where the survey was conducted), the subscription to NCMS insurance should not be an issue here.
24
Migrants' exclusion from healthcare access Columns 1 to 3 of Table 8 The situation now is less clear, as this access has gradually deteriorated and migrants usually do not have access to this insurance. However, with the challenge of migrants' healthcare use, these firms are encouraged to facilitate healthcare access for migrants with more severe health conditions. The level of income acts as a push factor on healthcare use. The lower the income, the less likely the migrant is to use healthcare. The financial domain is then one determinant of migrants' exclusion from healthcare use.
We here focus on more severe health conditions. The optimal behaviour is therefore to stay in the city in order to benefit from better-quality hospital care. First of all, we find that education, migrant remittances, and health insurance all play their expected role: education increases healthcare access; remitting to the rural family has a negative effect on healthcare use; and insurance positively and significantly influences healthcare use. Hence, on the sample where we suspect selection to be less of a problem, we obtain the expected correlations.
< Insert Table 8 >   Table 9 displays the results from Model A. First, education has a negative and significant effect on healthcare access. With Model B, we found that education has a positive and significant effect on healthcare use. In the light of potential selection, when people have health problems, but not very severe ones, the higher the level of education, the more likely it is they will return to their hometown. Those who do not leave the city of employment are those who are not excluded from the healthcare system for some reason that we have not yet identified, 25 or those who cannot leave, possibly for financial reasons or due to a lack of family support in the hometown. The term "floating" for migrants is sometimes exaggerated.
Some no longer have any contact with their hometown.
< Insert Table 9 
Integration into the city
In Model B, the sample is composed of individuals who have health problems that limit their ability to work. Therefore, healthcare use can be interpreted as healthcare access. 26 We now add indices of integration into the city to the model (in Columns 4 to 6 of Tables 8 and 9 ).
The survey includes a number of different questions on life conditions. We introduce expenditures as life-condition indicators. Specifically, we use clothing, transportation, housing, and education expenditures as proxies for life conditions. With respect to education, the presence of such expenses means that a child lives with the migrant. In China, the majority of migrant children live in the rural area with their grandparents. Apart from financial reasons, another consideration is that migrant children have no access to public schools due to hukou. Individuals only have access to public services in the town of their residency permit. As children only have access to public schools in the place where they are registered, migrant children who live with their parents are obliged to attend private schools.
In addition to the subscription fee, parents have to pay additional fees for not having the right hukou. Therefore, education expenses are a good proxy for better life conditions. Likewise, spending money on transport says a lot about life conditions. In China, migrants in extreme situations do not have houses. They live in tents or prefab housing close to their job.
Therefore, transportation expenses suggest that migrants live in better conditions. In conclusion, education and transportation expenses are proxies for integration into the city.
In Model B (Table 8) , all of the expenses have a positive effect on healthcare access except for transportation expenditures. As noted above, migrants with transportation expenditures are more likely to have real accommodation rather than a tent or prefab housing close to their place of work. However, transportation expenditure necessarily reduces migrants' disposable income (going to work leads to transportation expenditures). Controlling for income, the type of job, and other types of expenditures, this may explain the negative effect. We have also introduced control variables for the type of work contract and ownership of durable goods: motorbike, bicycle, VCD/DVD, TV, washing machine, mobile phone, microwave or oven, refrigerator, gas stove, and computer. Controlling for social capital and expenditures, these new variables have no impact on healthcare access. Moreover, we have information on family structure, but this has no effect on migrants' healthcare access either.
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With respect to the social networks, we apply information on the presence of networks, the number of acquaintances or friends, and the way in which the migrant obtained her job. Having friends or acquaintances and being in a better socio-economic situation are two different phenomena. Friends or acquaintances can provide help in case of worsening health. Social networks thus present one reason to remain in the city despite the hukou, a legislative incentive to leave, and regardless of the individual's health. Social integration has a very significant effect on healthcare access, with a marginal effect of about 60 percent. We also find that having friends or acquaintances acts as a significant positive factor in healthcare access, with a marginal effect of 67.3 percent.
On the selected sample, the social network also explains healthcare use. In Model A, we find that having friends or acquaintances acts as a significant positive factor in healthcare use. This positive and significant effect of social networks is echoed in Model B, where the marginal effect is 45 percent. One of the main results of this paper is then the importance of the network and social capital on the healthcare access of migrant workers. Networks act as a push factor in determining healthcare access and allow migrants to obtain access to healthcare regardless of hukou.
Conclusion
This paper uses data from the Survey of Rural Migrant Workers' Health and Social-economic Status in 2006, covering five cities in China: Chongqing, Dalian, Shanghai, Shenzhen, and
Wuhan. These five cities are among China's most industrialised and with the most rural migrant workers. They represent China's five geographical regions with their respective economic characteristics. Using this dataset, the results highlight two exclusion factors: a financial factor (income) and a social factor (the social networks in the city). We present new evidence on the determinants of healthcare use for migrant workers. While financial support is one of the key factors, as expected, another is the social network and the feeling of being socially integrated. This sheds light on the ability of social networks to tackle exclusion from healthcare access.
Age and being a woman increases the need for healthcare use. The propensity to use healthcare is higher for migrants working in state-owned firms. In addition, remitting to the rural family has a negative effect on the propensity for healthcare use. Finally, education and health insurance contribute to a higher propensity for healthcare use.
There is no national-level health insurance system in China. The right to healthcare insurance and other benefits depends on a permanent residence registration system, the hukou.
Individuals are only supposed to claim medical care benefits in the locality where they are registered. Migrants are therefore excluded from urban public health insurance and have to return to their place of registration in order to take advantage of rural public health insurance.
Due to these legislative factors, migrants are excluded from healthcare use in their city of employment. In addition, in Chinese hospitals, family and relatives play a crucial role during treatment, as hospitals provide only a minimum level of accommodation and catering. When someone is in hospital, relatives need to be present to support the patient with meals and in helping with their treatment, not to mention the psychological impact of family support on patient recovery. The presence of relatives is therefore an important factor in how individuals recover. Hence, the hukou emphasises both income and the need for family support in hospitals as factors pushing migrants to return to their place of registration. However, these "push factors" are softened by the organisation of the Chinese health system, in which hospital quality varies according to the level of urbanisation, with cities offering the best quality of healthcare. Individuals with severe health conditions will have access to adequate healthcare quality in a city hospital, so staying in the city may be the best option for these migrant workers. In this paper, we thus distinguish two models of healthcare use according to the gravity of the health condition.
As long as migrants do not consider their health problems to be an issue in terms of doing their job, they may ignore them. When the gravity of their condition becomes an issue
for their work, they react. Reacting does not necessarily mean a visit to a doctor in their city of employment. As noted above, the hukou acts as a "push" factor on income and the lack of social network to exclude them from healthcare use in the city, and they may then return to their hometown. As our survey is conducted in the city of employment, migrant workers who return to their hometowns do not appear in this survey. This selection bias is apparent in our empirical results; migrants who can afford to return to their hometown and who still have contacts in their hometown do indeed return there.
Apart from residency permits and income, we last show that social networks (having friends or acquaintances) stand out as a significant determinant of healthcare access. This highlights the importance of migrant networks in healthcare access. Feeling socially integrated also has a strong positive effect on healthcare access for migrant workers with poor health. As such, social integration seems to be a key factor influencing healthcare access. But what about those who cannot afford to return to the hometown and those who no longer have contact with relatives in their hometown? Should they remain outside the healthcare system in their city of employment without any other options? Targeting this population will allow us to define the specificity of this population (the younger tier, the older tier, females?) and to establish an adequate healthcare-access policy.
In this paper, we use data from migrants selected by their work units. These migrants have formal jobs and are in a regular and non-critical situation. The study does not cover the bottom tier of the migrant population. Our results thus give a much less critical picture than the reality. However, even within this rosier picture we have identified some difficult situations that indicate implementation of an adequate and efficient health policy as a priority.
One efficient policy to improve migrants' healthcare access in China would be to focus on improving their social integration in the city in which they work. One way is to build up migrants' social capital by improving their networks. Resident committees may be the perfect vector for such a policy. Resident committees are defined at the neighbourhood level in urban areas in China, and are the place where nominated residents manage neighbourhood affairs and state-citizen interactions. To data, migrants have not always been well integrated into these committees, even if they have a "real" house. Encouraging committees to include migrants could therefore be a good way of improving migrants' healthcare access.
We have shown the importance of integration for migrants' healthcare access.
However, we have not explained the mechanism behind this result. It would be of interest to determine the channel through which integration affects healthcare access: via better information, for example? Via interactions with local workers influencing the behaviour of migrant workers? It is also important to know whether this integration process affects only healthcare access or other domains of life as well, such as children's education. 
